Introduction
Mantle cell lymphoma (MCL) is characterised by a nodal infiltrate of neoplastic cells with a distinct histology, and sIgM(D)++CD5/19/20/79b+CD23-immunophenotype. 1 At presentation, disease may involve the spleen, bone marrow and extranodal sites, with circulating abnormal lymphoma cells. A signature t(11;14) abnormality in the IgH locus readily identifies MCL. 1 Molecular mapping indicates ontogeny of the translocation early in B-cells, at the stage of D H -J H recombination. 2 Translocation alone is considered insufficient for neoplastic transformation, 3 which may occur subsequently via two pathways.
One subset of MCL derives from a cell of origin with unmutated (UM) V H genes and the other, minor subset from a cell with mutated (MUT) genes. 4, 5, 6 Somatic mutation of V genes generally localises to germinal centers (GCs) in secondary follicles. 7 Isotype switch events mainly follow onset of hypermutation in normal B-cells and for both, the expression of activation induced cytidine deaminase (AID) is essential. 8, 9 Isotype class switch recombination (CSR) by a deletional mechanism involves double-strand DNA breaks . ) were extracted for RNA, and cDNA synthesised using oligo-dT. 17 Tumor-derived V H genes were identified using replicate PCR and cloning procedures. 5,17 8-12
tumor-derived clones were fully sequenced. Homology to germline V H of >/= 98% denoted UM status. For identification of variant tumor-derived isotype switch transcripts, specific CDR3-based primers were utilised in a nested RT-PCR protocol. 17 I H -and C H -exon-specific primers were used to assay CTs as described. 15 CT amplified products of predicted size were directly sequenced. The primers distinguish wild type and splice variants of AID on the basis of size.
Positivity was assessed after 30 cycles. PBMNCs from 4/4 normal cases were also analysed.
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Results and Discussion
Of the MCL cases, 11/18 were UM and 7/18 MUT, displaying intraclonal homogeneity, with cohort mutational status reported previously.
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In 4/6 UM cases and in 4/7 MUT cases, variant tumor-derived isotype switch transcripts were detected using specific CDR3-based primers (Fig.1) . C , transcripts were observed in both sub-sets, with C in 1 MUT case (Figs.1,2 For personal use at PENN STATE UNIVERSITY on February 23, 2013. bloodjournal.hematologylibrary.org From method which lacks the sensitivity of the tumor-specific CDR3-based primers utilised here.
Our observations suggest that switch events and AID expression may indeed be uncoupled, at least in some cases, and that AID in MCL is a tumor-related, activation phenomenon. This raises the spectre of aberrant chromosomal events in MCL. AID expression in the lymphoma cell line Ramos served as a +ve control.
Amplification of V H genes was used to confirm integrity of RNA and loading.
Comparable amounts of cDNA were used for V H gene and AID amplification.
Weakly amplified bands for variant AID transcripts in 2 cases (MUT case 7 and UM case 12) were confirmed as positive by cloning and sequence analysis. In UM case 11, additional bands in AID amplification were non-specific as shown by sequence data. In 4/4 normal PBMNC preparations, AID expression was not detected under the conditions used (data not shown). Circle transcripts (CTs)
were analysed as described, 15 with sequence analysis confirming identity of RT-PCR products at the nucleotide level (data not shown). CT sequences derived only.
For personal use at PENN STATE UNIVERSITY on February 23, 2013. bloodjournal.hematologylibrary.org From from the MCL cases have been deposited in the EMBL databases (numbers to be inserted). For I -Cµ, CTs were generated from alternative splice sites in S .
As controls for CT analysis, 2 CLL cases with unmutated V H genes were analysed under identical conditions, 15 and found +ve for I -Cµ/I -Cµ (data not shown).
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